This article aims to analyze the accomplishments in learning self-regulation from a student population in personal learning environments. A Likert scale-like questionnaire is applied to a random cluster sample of students from the Pedagogy, Social Education and Psychopedagogy degrees from the University of Granada, Spain. Descriptive or inferential analyses are carried out along the research in order to characterize the population. Additionally, Kendall's correlation coefficients are calculated and interpreted to define the relations among students' accomplishments. Finally, Kruskal-Wallis H tests are performed to ascertain through analysis of variance if the variable degree influences such accomplishments. The results show that the students from these three degrees set goals, perform tasks in an organized manner, accomplish extra work on time, meet the deadlines to hand in the class-work, and reflect on their learning. Pedagogy presents the highest relation between achieving an appropriate period of time to perform the tasks and carrying out their extra work on time. Social Education shows a smaller number of students and less intensity when meeting the deadlines to hand in the classwork. The students from Psychopedagogy have the highest accomplishments in reading the whole material suggested by the teacher. The research concludes that, although there are some variations among these three degrees, they are homogeneous in the majority of the variables studied here. The students succeeded in learning selfregulation; however, it is necessary to reinforce the time planning, the reading of the material suggested by the teacher, enhancement of knowledge, and complementary research. One student subgroup is distinguished for its accomplishments in task organization and performance, while other groups excel for deepening their understanding of the units and metacognition.
Introduction

Self-Regulated Learning
From the social cognitive perspective, learning represents a process through which the subject turns their mental abilities and epistemological beliefs into specific abilities and knowledge. In this theoretical model, the learner is perceived within a changing environment which leads them to make constant metacognitive efforts of assessment and feedback in order to adjust behavior and strategies. Thus, learning is considered as an interaction among intrapersonal, behavioral and environmental elements.
On the other hand, self-regulated learning is, for self-determined goals, a motivational and cognitive process of control, through which a person searches their environment adaptation (Carver & Scheier, 1998) . In general, behavioral self-regulation means that the subject sets and assesses goals, responds emotionally to the progress and manages sources aiming at the achievement of objectives or, alternatively, reacts to the lack of progress and abandons their objectives (Forgas, Baumeister, & Tice, 2009) .
From the social cognition perspective, self-regulated learning is regarded as an interaction between personal and environmental elements. The subject acquires knowledge and develops skills through the activation and maintenance of a cognitive process, which is behavioral and affective within a specific environment. This approach suggests that the subject is conditioned by external factors-social, political and economic, and internal factors-biological, emotional and cognitive. It also states that they have sufficient metacognitive skills to set, assess and modify their own goals, behavior, and learning strategies (Hadwin et al., 2010; Schunk, 2004; Schunk & Zimmerman, 1994; Zimmerman, 1990 Zimmerman, , 2000 Zimmerman, , 2008 Winne, 2015) .
From this perspective, self-regulated learning is a cyclical process divided into three stages: forethought, performance, and self-reflection (Jin & Low, 2009; Pajares, 2002 Pajares, , 2007 Schunk & Zimmerman, 2003; Zimmerman, 2015; Usher & Pajares, 2008; Zimmerman & Cleary, 2006 Zimmerman & Schunk, 1989) .
In the forethought stage, the subject sets their learning goals and plans all the strategies corresponding to such goals. In order to carry out this task, they must trust their own previous knowledge and capacities. Then, in the performance stage, the subject implements the strategies planed in the previous stage. Additionally, they perform control tasks throughout the accomplishments achieved in self-regulation and learning process, about selfmotivation, self-efficacy and self-expectations. Finally, in the self-reflection stage, the subject uses all the information obtained and experiences from the previous stage in order to restart the self-regulated learning cycle.
Along these three stages, the subject displays their initiative, tenacity and adaptability to avoid procrastination and achieve efficiency. It is crucial that the subject realizes their own efficacy (auto-efficacy) to achieve learning success as it will boost their motivation to continue the self-regulated learning cycle. On the opposite, the cycle will be stopped if there is no motivation (Schunk, 2004; Zimmerman & Cleary, 2006; Usher & Pajares, 2008; Zimmerman, 2008; Jin & Low, 2009; Vanthournout et al., 2015; Nelson et al., 2015) . Perception of their autoefficacy requires the subject's metacognitive awareness of the learning tasks, own behavior, cognitive achievement, and chosen and used strategies (Schunk & Zimmerman, 2003) .
While self-regulated learning highlights the subject's management capacity, the whole process is performed within a social and virtual environment. This means that actions like their own behavior regulation, cognitive achievements monitoring, and strategies adaptation are carried out under the influence and participation of other learners, teachers and experts and an entire digitally linked social network (Haslaman & Askar, 2015) . Social influence over individual self-regulatory process is multidimensional and complex, where not only do the subjects show their own personal initiatives, but they also proactively pursue feedback and support from their partners, teachers, and learning environment (Rezaee & Mosalanejad, 2015) .
In the theoretical framework of self-regulated learning, particular emphasis is given to subject's personal circumstances and environmental and technological factors (Chaves, 2014; Broadbent & Poon, 2015) . These are key elements of another construct: PLE (Personal Learning Environment).
Personal Learning Environment
LMS (Learning Management Systems) are an attempt by universities to control learning in the presence of the Internet by using the traditional teacher/student role. Their implementation in higher education dates back to the 90 s, when they were seen as an easy and flexible way of delivering teaching materials, managing activities and providing support to the students. Furthermore, LMS were thought to solve different challenges faced by higher education, such as the increase of expenses, budgets reduction, the need to be more competitive and the increase of students' heterogeneity. And then, as a consequence of the criticism of LMS and their traditional teaching approach, PLE came to life with great enthusiasm. This idea has spurred several publications in teaching technology magazines and conferences (Attwell, 2007b; Drexler, 2010) .
PLE and related educational ideas are useful to study how the way people learn may be affected by the access to easy-to-use, ubiquitous and sophisticated technologies, which are increasingly abundant, integrated into daily life, adapted to individuals and adaptable by them.
Firstly, PLE may refer to a technological tool kit chosen, integrated and used by an individual in order to access new knowledge sources (Chatti et al., 2010) . Therefore, it represents a pragmatic solution created by a person given their intrinsic learning capacity and day-to-day contact with technological tools. This is what Gillet and colleagues mean when they state that "Personal Learning Environments (PLE) are not monolithic systems. (Gillet, Law, & Chatterjee, 2010: p. 898) . It is noted here that the LMS of the institution can be a constituent tool of the university student's PLE.
On the other hand, other authors present a more self-oriented vision on the tools composing PLE, in which technological tools are expanded or substituted for mainly intellectual capacities or actions of the subject. One such example is Ricoy & Couto (2010: p. 2 (Attwell, 2007a) ; and this can include not only physical and virtual tools, but also intellectual.
As we can observe in these PLE conceptualizations, learning processes within this environment require an active, convening and reflective role. Moreover, it implies performing self-regulated cognitive and metacognitive tasks by using ubiquitous resources of their PLE (Attwell, 2007a (Attwell, , 2007b Chatti et al., 2010; Drexler, 2010; Johnson & Sherlock, 2014; Väljataga & Laanpere, 2010; Wilson, 2008; Wilson et al., 2007; Rahimi & Jan Van den Berg, 2015; Chaves et al., 2015) . Thus, it is pertinent to study how the subject achieves their self-regulated learning in their personal environment. This means goal-setting, choosing and managing their own contents, establishing communication with other students and teachers during their managements and finally, achieving their learning goals.
Research Objectives
This article's main objective is to analyze the accomplishments in self-regulated learning achieved by a group of students in their personal learning environment. To achieve this purpose, three specific objectives were proposed. The first one is to identify the accomplishments the students achieved in the self-regulated learning within their PLE. The second one is to comparatively study the accomplishment among the three different degrees. Finally, the third one suggests describing the meaningful relations between the achievements identified.
Relevance of the Research
The results of the research are important since they can help students better know their self-regulated learning processes in their environments (Zimmerman & Cleary, 2006; Pajares, 2007; Usher & Pajares, 2008; Zimmerman, 2008; Jin & Low, 2009; Bandura, 1997) . Self-regulated learning theory states that the subject's perception of their auto-efficacy to be successful in the learning process is really important as it guides or motivates the student to continue with self-regulated learning cycle. Empiric researches of this kind may help students develop a metacognitive awareness of their learning activities, their own behavior, and cognitive accomplishments. This way, they can gain more control over their learning self-regulation (Schunk & Zimmerman, 2003) .
In addition, teaching issues shown along this research are of potential interest for professionals in charge of University grade programs and generally for teachers, researchers, educational administrators and any teacher training managers. Self-regulated learning and PLE theorists and researchers give special importance to re-searching, assessing and showing every process carried out in PLE and in learning self-regulation. This makes sense as it is thought that teachers, training programs managers, partners, educational communities, social networks, and collective intelligence of the Internet support conclusively the process of behavior self-regulation and the conscious, reflective and self-regulated use of tools for achieving learning (Zimmerman, 2008; Ebner & Taraghi, 2010; Godwin-Jones, 2009; Dabbagh & Kitsantas, 2012; Archee, 2012) .
Research Methodology
Population and Sample
This article shows the results obtained from a questionnaire applied to a random cluster sample in May and June, 2013. The research population is composed of the active students of the Pedagogy and Social Education fouryear degrees and of the Psychopedagogy five-year degree, qualifications belonging to the Faculty of Educational Sciences in the University of Granada (Spain). This population is composed of 1062 subjects, of which 814 are women and 248 are men. It is divided into 16 students groups: two groups in each level of each four-year degree and four groups in the five-year degree.
In order to sample this population, a cluster framework was established within the student groups. Then, seven groups with 299 people were randomly chosen. This sample allows the calculation of a 95% confidence interval (95% CI). It is clarified that all the subjects were properly informed about the purpose of the research and they were guaranteed their privacy protection.
The Questionnaire and Its Variables
The questionnaire opens with nine general questions regarding sex, age, degree, number of hours devoted weekly to different activities and personal access to devices as smartphones or laptops. The main section of the questionnaire is composed of twelve items referring to accomplishments in learning self-regulation in PLE. These items are a four-level Likert scale (strongly disagree, disagree, agree, strongly agree).
While dichotomous and ordinal variables correspond to the nine general questions, the main items have twelve ordinal variables with four levels. The latter are called main variables as their analysis is indispensable for the goals achievement.
Variables, Tests and Hypothesis
The nine general variables were used to increase the population's characterization from the sample. With this purpose, a descriptive and inferential statistic was performed. When dealing with ordinal variables, the standard error of the mean (SEM) was also calculated, always at a 95% confidence level (Aron, Coups, & Aron, 2013) .
Aiming to achieve the first research objective, the descriptive and inferential statistic was used with the twelve main variables of the questionnaire. Pursuing the second objective, Kruskal-Wallis H tests (Kruskal & Wallis, 1952; Howell, 2014) were carried out with independent samples in order to determine if the variable degree influences any of the accomplishments achieved in this process. This means that for every pair degree-accomplishment, the equality in the variable accomplishment for the three different levels of the factor degree is a null hypothesis, and non-equality would be an alternative hypothesis. These tests were calculated and interpreted at a 95% confidence level with bilateral significance (two tailed tests).
In order to reach the third objective, Kendall's correlation coefficients (Kendall & Stuart, 1979; Leech, Barrett, & Morgan, 2011) were calculated and interpreted at a 95% confidence level with bilateral significance. Linear correlation hypothesis were propounded for every pair of achievements. Each null hypothesis suggests that the correlation index among every pair of achievements is zero, while each alternative hypothesis entails every index is different from zero. The result is a correlation matrix. In the present article, only statistically significant correlations were included.
Validity and Reliability of the Research
The questionnaire was validated by ten experts on the issues it presents. The information offered by such experts was analyzed both quantitatively, using Osterlind index of congruence (Osterlind, 1989) , and qualitatively, through codification and categorization processes, which allowed experts to incorporate suggestions in the questionnaire. Every single item in the questionnaire has an Osterlind index of congruence higher than .5, which proves the validity of this tool.
The questionnaire has used a pilot application which allows the analysis of the reliability of the tool through Cronbach alpha coefficient (Cronbach, 1951) . The value of the alpha instrument is .927, which shows an excellent reliability.
Tests Results
Population Characteristics
In the research sample, 83.28% of the participants were woman and 16.72% are men. Such sex distribution was presented with a checked sampling error of 6.6%. The median age of the population is 24.44 ± 0.55 (SEM = .27) years old. The median age for Pedagogy students is 23.37 ± 0.78 (SEM = .39), while students from Social Education have a median age of 25.03 ± 1.42 (SEM = .71) and from Pysichopedagogy 25.24 ± 0.49 (SEM = .24).
The average of weekly hours devoted to the use of their PLE tools is 17.01 ± 1.74 (SEM = .88); using LMS is dedicated 6.52 ± 0.78 (SEM = .39), and surfing the web takes 16.21 ± 1.32 hours (SEM = .67).
Of all the students, 93.31% ± 2.83% have a laptop for personal use, 12.37% ± 3.73% have a tablet and 38.79% ± 5.50% own a desktop computer. Along these lines, 74.58% ± 4.90% of the students have a Smartphone, of which 80.3% ± 6.90% from Pedagogy, 63.5% ± 10.23% from Social Education and 77.2% ± 8.57% from Pschopedagogy use it for personal use.
The analysis of Kruskal-Wallis test allows affirming that with few exceptions, the distribution of general variables frequencies from the questionnaire has no statistically significant differences among the diverse degrees. Exceptions include the age and access to the personal use of smartphones, which have already been detailed depending on the degree.
Accomplishments in Learning Self-Regulation
Data in Chart 1 shows the achievements in the three learning self-regulation stages in PLE. Most students defined their learning objectives in the forethought stage. Subsequently, in the performance stage, they were able to carry out their tasks in an organized manner, performing their extra work and handing them in within a reasonable timeframe. Finally, along the self-reflection stage, they got to reflect on the acquired knowledge.
Looking at the performance stage, we can notice some accomplishments in self-regulation in PLE, which are directly associated with information technologies: the population makes profitable use of technological tools from universities' web sites, and successfully use non-university technological tools. It is worth mentioning that the accomplishment of profitably using information was provided from external people.
On the other hand, we can see in Chart 1 that there are important proportions of students who cannot schedule their time successfully (30.1%); neither can they read the whole material suggested by the teacher (29.1%). This shows weak points in forethought and performance stages respectively.
Although most students from the population were able to enhance their knowledge in the subject units in the self-reflection stage, a significant percentage of students could not do so (29.76%). Similarly in the same stage, a high percentage of students do not perform complementary researches of the subject units (48.83%).
Degrees Comparison
Chart 1 shows that there are only four achievements in learning self-regulation in PLE: one in the forethought stage and three in the performance stage. These accomplishments present statistically significant differences among degrees.
In the forethought stage, getting adequate time allocation in order to perform the tasks have statistically significant differences among degrees (p = .006, H = 10.20, ES = .1306). As shown in Figure 1 , Pyschopedagogy has the highest relative amount of students who strongly agree and agree with the factor the subject achieved adequate time allocation to perform their tasks. This means that Psychopedagogy students achieve this accomplishment in larger numbers and with more intensity than the other two degrees, followed by Pedagogy. This accomplishment has its lowest levels, both in number and intensity, in Social Education. In this degree, 42.35% of the students disagree or strongly disagree with achieving the accomplishment. 
Performance stage
The subject met all the deadlines to hand in the classwork. 
95% CI,
Variables with statistically significant differences among degrees, Kruskal-Wallis test H > 5.99, p < .05, two tailed. Figure 1 . Relative frequencies of the variable "the subject achieved adequate time allocation to perform their tasks", depending on the degree. While Pedagogy and Psychopedagogy had very high percentages of students who strongly agree to the accomplishment. The subject met all the deadlines to hand in the classwork (72.13% ± 7.72% and 75% ± 8.85% respectively), Social Education only got 55.29% ± 10.57% in this option. For the same accomplishment, the option agree was chosen by 24.59% ± 7.56% of the students in Pedagogy, 21.74% ± 8.43% in Psychopedagogy and 38.82% ± 10.36% in Social Education. This indicates most students in these three degrees achieved the accomplishment. However, statistically significant variations (p = .006, H = 10.25, ES = .1309) can be observed in the intensity of such accomplishment (Figure 2) .
When using non-university technological tools, students from Pedagogy showed a higher perception of the accomplishment. This variable is statistically significant (p = .038, H = 6.53, ES = .1045). In this degree 63.11% ± 8.47% of the students strongly agree with having achieved the accomplishment, and 32.79% ± 8.28% simply agree. On the other hand, in Social Education and Psychopedagogy, only 48.24% ± 10.62% and 50% ± 10.11% of the students respectively strongly agree with achieving the accomplishment. Similarly to the previous option, those who agree represent 42.35% ± 10.50% in Social Education and 44.57% ± 10.06% in Psychopedagogy (Figure 3) . Figure 4 shows Psychopedagogy has the highest percentage of students who read the whole material suggested by the teacher. Moreover, this degree shows the highest relative amount of students selecting the option strongly agree. This indicates that students from Psychopedagogy achieved this accomplishment in higher numbers and with more intensity than students from the other two degrees and, again, this is a statistically sig- On the other hand, Pedagogy and Social Education show similar percentages of students who could read the whole material suggested by the teacher. Nonetheless, variation can be noted in this variable intensity, since Pedagogy has more students who strongly agree than Social Education. This means that the accomplishment is more firmly achieved in the first degree.
Correlations among Accomplishments in Learning Self-Regulation
Chart 2 correlation matrix presents two collections of four accomplishments each. Although there are correlations between the variables within each collection, there is no significant correlation with the variables of other collection. Such correlation could be a subject matter for future research.
In the first collection of accomplishments, it can be observed there is one significantly correlated with the other three, while these are independent. Students who could enhance their knowledge on the units dealt with could also read the whole material suggested by the teacher, research the units complementarily and reflect on the acquired knowledge. Inversely, students who achieved some of the last three accomplishments also enhanced their knowledge on the units dealt with.
Then, in the second collection, all of the accomplishments are correlated. This shows that, as a general rule, if a student succeeds in one of these accomplishments, he will achieve the four accomplishments at the same time. It can be inferred from this situation that there is a student subgroup that not only achieved adequate time allocation in the forethought stage, but also performed the extra work on time, carried out their tasks in an organized manner and met all the deadlines to hand in their class work in the performance stage.
The correlations also presented differences when the qualifications were compared. The correlation between the variable The subject could read the whole material suggested by the teacher (performance stage) and the variable The subject enhanced their knowledge on the units dealt with (self-reflection stage) presents differences among degrees. While Pedagogy shows a lightly significant correlation of 95% IC [.09, .33 It can be observed in Chart 3 that Pedagogy has the highest correlation between the variable "the subject achieved adequate time allocation to perform their tasks" (forethought stage) and the variable "the subject performed the extra work suggested by the teacher on time" (performance stage). Chart 3 also shows that Social Education has three correlation indexes higher than the other two degrees. According to the students of Social Education, meeting the deadlines to hand in the classwork is highly related to performing the extra work on time and carrying out the task in an organized manner. This accomplishment is closely linked during the performance stage to achieving adequate time allocation in the forethought stage.
Analysis of Results
Statistical tests show the three degrees share a homogeneous behavior in the majority of variables. Only six va- riables out of twenty-one present statistically significant differences among degrees. Two of them are general and four are main variables and the effect size is not very high in these cases. On average, the students from Pedagogy are two years younger than the students from the other two degrees and have the highest personal access to smartphone: an important 17% more than Social Education.
The population is in general successful in the three stages of learning self-regulation in PLE. This is very positive as the social cognitive perspective states that when successful in a concrete task, the subject builds confidence in their own capacity to perform related or similar tasks, and this is a source of motivation for new actions (Pintrich & Schunk, 2002) .
However, the students present some weak points along the stages. It is necessary to reinforce the time planning in order to properly allocate it for performing the tasks in forethought stage and boost the reading of materials provided by the teacher in performance stages. During self-reflection stage, there is a need to reinforce the enhancement of knowledge and complementary research of the subject units. Additionally, it would be interesting to perform deeper research in order to establish aspects and reasons why students from this population do not achieve these accomplishments. In this research and reinforcement process, teachers play an important role, since in formal education environments they must provide effective orientation and consistent feedback towards the development of abilities and knowledge for learning self-regulation. The reinforcement of weak aspects will allow increasing the perception of self-efficacy in students, which will boost their motivation (Zimmerman & Cleary, 2006 . Also, student uncertainty will be reduced through their own self-control. This means the students will increase their control over their capacity to prevent failure and will see a higher connection between their effort and success (Covington, 1992; McInerney, 2000; Martin, 2007 Martin, , 2008 Martin, , 2009 .
Of the twelve variables dealing with the accomplishments in learning self-regulation, only four variables present statistically significant differences among degrees. In Psychopedagogy, the students who strongly agree with achieving adequate time allocation to perform their tasks represent 6% more and 9% more than in Pedagogy and Social Education, respectively. A larger number of students from this population think they meet the deadlines to hand in the classwork. This is to say there is a relatively large amount of students choosing the options agree and strongly agree. Nevertheless, the percentage of students from Social Education who strongly agree is approximately 18 and 20 percentage points lower than Pedagogy and Pyschopedagogy, respectively. This means Social Education students perceive the accomplishment less intensely than the rest.
The students from the three degrees agree with using non-university tools successfully. However, the number of students in Pedagogy who strongly agree, and therefore achieve this accomplishment more intensely, is 15% and 13% higher than in Social Education and Psychopedagogy, respectively.
The students from Psychopedagogy achieved the reading of the material suggested by the teacher in greater proportion and more intensively. From all its students, 77.18% think they achieved the accomplishment and from that percentage, 26.09% perceived it more intensively. This is followed by the students of Pedagogy, with lower numbers and intensity. Finally, we find Social Education students, where 67.03% think they achieved the accomplishment and 10.59% chose the option strongly agree.
Additionally, the students from Psychopedagogy excel in achieving adequate time allocation to perform their tasks. This way, 79.35% achieve this accomplishment and 19.57% strongly agree with achieving it. Again, the students from Social Education are beneath the other degrees in both number of students and in intensity.
It can be inferred from the correlation analysis that the group of students enhancing their knowledge in the units dealt with also achieved the reading of the whole material suggested by the teacher, the complementary research of the units dealt with, and the reflection on their learning. The correlation between enhancing the knowledge and the reading of the whole material is especially clear in Social Education and Psychopedagogy. These results are important for the training programs managers and for the researchers, as any teaching action promoting the reading of the material suggested by the teacher will most probably enforce the other accomplishments. The theory indicates that increasing the student's success will also increase the positive perception of their self-efficacy. This will at the same time influence the student to self-regulate their learning in a persistent, active and motivated manner (Zimmerman, 2006; Bandura, 2006) . There is another student subgroup which achieved four accomplishments in their learning self-regulation in PLE. This subgroup achieved adequate time allocation in the forethought stage and performed the extra work on time, worked in an organized way and met the deadlines to hand in the classwork in the performance stage. This result is consistent with the theory, which indicates the interconnection among the different stages of the learning self-regulation process (Zimmerman & Schunk, 1989; Schunk & Zimmerman, 1994; Zimmerman, 2000; Schunk & Zimmerman, 2003) . It would be advisable to research this student group in depth in order to properly boost the planning of time in the first stage of learning self-regulation and achieve higher accomplishments during the performance stage.
A possible limitation of the research might be it measures the students' perception over their accomplishments. Therefore, there are external factors which could affect these perceptions. For instance, higher levels of sellcriticism could lead to lower levels of the accomplishment perception.
Conclusion
With this research, we come to the following conclusions associated with the learning self-regulation in PLE:
1) The population does not present great differences among degrees with regard to the accomplishments in learning self-regulation in PLE.
2) The population achieves accomplishments in learning self-regulation in PLE. Nonetheless, there is a need to reinforce the time planning, the reading of the material suggested by the teacher, the enhancement of knowledge and the complementary research.
3) There are student subgroups which excel thanks to certain accomplishments. One of these stands out in the organization and performance of tasks. The other subgroup excels by its enhancement of knowledge and metacognition. A deeper knowledge of these two student subgroups can help achieve greater success in the learning self-regulation in PLE.
4) In concurrence with the theory, relations among the accomplishments of the different stages of learning self-regulation have been identified. If the accomplishments in one stage are reinforced, then the accomplishments in the other stages will also be reinforced.
